Spherical functions and local densities on hermitian forms by 広中, 由美子
Title Spherical functions and local densities on hermitian forms
Author(s)広中, 由美子




Type Departmental Bulletin Paper
Textversionpublisher
Kyoto University









$GL$ $(k)$ . $K=G’L_{r}t(O_{k}),$ $X=\{x\in G|x^{*}=x\}$ . $G’$ $X$ .q $J^{\cdot}$. $=_{\mathit{9}^{x\cdot q^{*}}}$.
.
, .
(1) splrerical functious on $X$ , $C$“ $(I_{1}^{arrow}\backslash \wedge.\mathrm{x}^{arrow})$ $\mathcal{H}(G.K)$
. , $\Psi\in C^{\infty}(K\backslash \mathrm{x})$ $\mathcal{H}(G. K)$
$f*^{\iota}$ \Psi =\tilde ’ )\Psi $(\forall f\in \mathcal{H}(c, K))$ $\mathbb{C}$-algebra map $\vee’\cdot,$ . $\mathcal{H}(G.K)arrow \mathbb{C}$
.
(2) (1) $X$ .
(3) , .
, [H1-4] ,
. , [HS] .
\S 1 $X$
, , $k$ $k_{0}=\{x\in k|x^{*}=x\}$ . $\pi\in k_{0}$ $k$ ,
$\mathfrak{p}=\pi O,$ $\#(O_{t}./\mathfrak{p})=(\mathit{1},$ $||$ $|,\urcorner^{-}|=‘ \mathit{1}^{-}\iota$ $\lambda!$ , $|0|=0$
. $.\iota\cdot\in X$ , $\mathrm{d}_{?}(x)$ .\mbox{\boldmath $\chi$} $i$ .
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$dk=1$ K Haar .
, [H1] $X$ , .
$k/k_{(}$ , [H1,2,3] $p=\underline{?}$ . ,
$|O/\mathfrak{p}|=(\mathit{1}$ .
[1] ${\rm Re}(\mathcal{B}_{\iota})\urcorner\ldots,$ ${\rm Re}(s_{n-}\iota)\geq 0$ , $C\lrcorner^{s\iota},$ $\ldots,$ $q^{S}n$
$([\mathrm{H}1])$ .
$[2].’(X\backslash 6)$ $\mathcal{H}(G.$ KI- $([\mathrm{H}1])$ .
.
$\zeta_{\mathrm{T}}$’ $\Psi,,(.q)(\nu=(\nu 1, \ldots.\nu_{n})\in \mathbb{C}^{n})$ :
$\Psi_{l\text{ }}(.(j)=\prod’i=\gamma 1|cl_{j}|^{\iota/}i$ . $.(/=\lambda\cdot((l_{1}0^{\cdot}.$ . $(1_{1\}}^{*})\cdot\lambda\cdot\in I\iota^{-}$ .
, $\nu_{\vee,\sim}=(2\approx_{n}, \ldots.\mathit{2}\approx\iota)$ $\mathbb{C}$-algebra isoinorphism ( ) :





$S_{n}$ $rl$ $\approx\iota,$ $\ldots.\sim\gamma\iota\sim$ . $-$ ,
(1.2) $\{$
$. \mathrm{b}_{j}.=-.\sim+\vee j\sim i+\wedge 1-.\frac{\mathrm{J}}{2}-\frac{\tau_{\backslash }\sqrt{-|}}{\log(/}$ $(1 \leq j\leq lt-1)$
$.9,,=- \sim’\iota+\sim\frac{r\iota-1}{4}-\frac{\pi\sqrt{-|}}{\log(/}$
$.\cdot|(x_{\backslash }\approx)$ . ,
(1.3) $(f*\omega(:\approx))(x\rangle=\tilde{f}(\approx)\omega(x;,\wedge.)$ . $\forall f\in \mathcal{H}(G, K)$ .
[3] $\mathrm{b}\vee’(.|)_{\backslash }$ ;) $([\mathrm{H}3. \{.;2])$ :





, $\{\pi^{\lambda}|\lambda\in\Lambda_{r\iota}\}$ $X$ K- . - , $-\vee’(.r:s)=\omega(X;\mathcal{Z})$ $I\mathrm{t}^{-}-$
, .
$G$ $P=$ {$p=(p_{ij})\in G’|p_{ij}=0$ uldess $i\geq i$ } ,
$d,(p)$ , $P$ 6 $(p)$ $d,(pq)=6(q)^{-1}d,(p)$ .
$X’= \{x\cdot\in X|\prod_{i=1}^{n}(1_{i(.)}\iota\cdot\neq 0\}$
$X^{;}=\mathrm{u}_{1\}^{n}}x_{1\ell}u\in\{0\backslash$




$X_{\mathrm{t}},$ $=$ { $.\iota\cdot\in X|\mathrm{t}_{\pi}’(\mathrm{d}_{j}(x))\equiv n_{1}+\cdots u_{i}$ (lnod2)}
. $X_{\iota\iota}$ $\mathrm{c}\mathrm{h}_{\lambda^{-}\wedge},$, . $g\in G,$ $x\in X,$ $u\in\{0.1\}^{n}$
$(l^{\mathrm{s}}.(.1.j.\cdot\lambda\sim.\cdot)=cl\wedge’(.q\backslash \cdot.\mathit{1}^{\cdot})=\square ..|i=n\iota(1i(.(). .\iota\cdot)|^{\epsilon}i$ .
$(1.\cdot\overline{\mathrm{J}})$ $d_{u}^{s}$.(\epsilon q:.\iota $=d_{\iota}^{-}\vee l(.q:X)=\mathrm{C}\mathrm{h}_{\mathrm{x}}-(l\mathit{1}q\cdot x-\cdot.)d^{\mathrm{q}}.(.(j:.\iota\cdot)$ .
-.,su $(X)= \mathrm{A}’\overline{u}’(x)=.\int\prime \mathrm{i}\prime d_{u}^{s}(k;X)d\mathrm{x}$.
.
(16) $\ \cdot(_{X_{\backslash \sim}}\cdot\sim)=\sum_{\mathrm{t}l}-\bigvee_{1^{-}\{}^{\wedge}’(_{\mathit{1}}\cdot)$
. $B=\{(l)ij)\in I\iota^{-}|l)ii\in \mathcal{O}^{\cross}$ for $\forall i$ . }) $ij\in \mathfrak{p}$ if $i<j\}$ . , $G$ $f$
$H=K$ $B$
$P_{ff}f((J)=./H^{\cdot}f(.qh)(lh$
, $clh \text{ }.\int_{II}‘ lh=1$ $H$ Haar . $\mathrm{C}\mathrm{a}\mathrm{e}\mathrm{S}\mathrm{c}\mathrm{h}\mathrm{n}\mathrm{a}\mathrm{n}[\mathrm{C}\langle]$
.
Lemma 11




$\gamma(_{\sim}\sim)=;\prod_{1\leq<j<\leq n}\frac{q^{2_{-j}^{\sim}}.-q\mathit{2}_{\mathrm{i}}arrow-\sim 1}{(\mathit{1}^{\mathit{2}_{J-}}(\mathit{1}-2_{\sim i}^{\sim}}.$ .
$B_{\sigma}(_{-)}^{\sim}\in_{\perp}1f2^{\eta}(\mathbb{C}(q^{\sim}- 1. \ldots, q\cdot)- \mathrm{t}))$ $(. \bigvee_{u}^{\vee}’(\wedge.\cdot)\{)\iota’=B_{\sigma}(^{\sim}\sim)(_{\sim_{u}^{\sigma}}’-|\sim(.r)),$ , .
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$Proof$. $P$ $\backslash$
$\backslash (p)=\prod_{i=1}^{l}J|p_{i}$I $p=(_{*}^{\mathit{1}^{)}1}$ $\cdot\cdot$ . $p_{7l}0)\in P$
. $\sigma(\backslash )\neq\backslash (\forall\sigma\in S_{\}},.\sigma\neq 1)$ [C] ’ $\mathrm{r}\mathrm{c}\mathrm{g}\mathrm{u}1^{i}(11$ . $G$
$I(\backslash )=\{f.$ : $G’arrow \mathbb{C}|1()\mathrm{C}\mathrm{a}1f(pcJ).=.\backslash \delta^{\frac{\mathrm{I}}{\underline{0}}}(.p)f(g)1_{\mathrm{V}\mathrm{s}}\mathrm{c}\mathrm{o}\mathrm{n}s\mathrm{t}\lambda 11\mathrm{t}(\forall p\in P.\forall g\in C\tau^{J})\}$
$d^{\mathrm{c}\backslash }(\mathrm{L}:(jj\cdot)$ . $d_{y}S(g:J^{\cdot})\in I(\backslash )$ . $I(\backslash )^{B}=\{f\in I(\backslash )|f(.(jl,)=f(.(J)(\forall l’\in B)\}$
$\{f_{\sigma.\epsilon}(g)|\sigma\in S_{n}\}$ [C] intertwining operator $T_{\sigma}$ : $I\langle\backslash$ ) $arrow I(\sigma(\backslash ))$
$T_{\sigma}(f_{\mathcal{T},6})(1)=\delta_{\sigma.\tau}$ ( $\sigma,$ $\tau\in S_{n},\overline{\delta}_{\sigma.\tau}l\mathrm{h}$ Kronecker delta)
$(\mathrm{c}\mathrm{f}.[\mathrm{C}^{l}. l).402])$ . ,
$\mathcal{P}_{B}(d_{u}s( : X))(g)=\sigma\in s\sum\tau_{\sigma^{\circ}B(d_{u}^{s}}\mathcal{P}(n : x))$
(1)
$f_{\sigma.\mathcal{B}}(g)= \sum_{\in\sigma s_{7l}}\mathcal{P}_{B}\mathrm{o}T(\sigma d_{u}^{\mathcal{B}}(\backslash \cdot J^{\cdot}))(1)f_{\sigma}.s(.(/)$
. ,
$(T_{\sigma}(d_{\mathrm{t}l}^{\backslash }.\cdot(:.\iota\cdot))_{\iota}‘=" 4_{\sigma}(.\mathrm{s}\cdot)(cl_{?l}^{\sigma b}\backslash ($ ; $x))_{1}($ $(ll\in\{0.1\}\gamma’)$
$\underline{)}’’$ $arrow 4_{\sigma}(.9)$ .
$(\ _{u}’ s(X))_{u}$ $=$ $( \int_{h},\prime P_{t},(d^{s} (u;x))(k)dk),$
,
$=$ ( $\sum_{\sigma}P_{B\sigma}\mathrm{o}T(d_{\mathrm{c}l}s ( :.\mathrm{t}^{l}))(1^{\cdot})J_{;_{\backslash }^{\mathit{1}_{\sigma.s}(}}^{\cdot}’\cdot$ ),$\mathrm{x}\cdot)d\lambda\cdot l$
$=$
$\sum_{\sigma}\mathcal{P}_{I\backslash }\prime f\sigma,s(1)arrow 4_{\sigma}(.5^{\cdot})(\mathcal{P}_{B(}(l_{u}^{\sigma S}(.\backslash J^{\cdot}))(1))_{u}$
. , [C. p.403-41
$\mathcal{P}_{K}f_{\sigma.s}(1)=\frac{\wedge(/\sigma(\backslash ))}{Q\cdot C_{\sigma}(\backslash )},$
.
, ,
$\wedge’(\sigma(\backslash ))=\wedge.((\sigma(^{\sim}\sim))--\prod_{i>j}\sigma(\frac{1-(\mathit{1}^{\mathit{2}\cdot-\mathit{2}}-iarrow j^{-1}}{1-c_{\mathit{1}}- 2_{j}\prime-2_{-\mathrm{i}}-}.\cdot.)$ .
$Q= \prod_{1i=}^{n}\frac{1-(\mathit{1}^{-i}}{1-q^{-1}}$
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.$( \omega_{?}^{\epsilon_{\ell}}(X))u’\frac{\wedge \text{ }(i\sigma(_{\sim}^{\sim}))}{C_{\sigma}(\lambda)}=\frac{1}{Q}\sum_{\sigma\in sn}\lrcorner 4_{\sigma}(S^{\cdot})(\mathcal{P}B(_{Cr^{s}}u( ; x))(1))_{u}$





Lemma 12 \mbox{\boldmath $\lambda$} $\in \mathit{1}\mathrm{t}_{n}$ $<\pi^{\lambda}>=$ ( $10$ . $01$ ) $\cdot\pi^{\lambda}$ ,
:
$\mathcal{P}_{B}(d_{u}s( ; <\pi^{\lambda}>))(1)=ch_{Xu}(<\pi^{\lambda}>)(-1)^{\Sigma}l^{\vee}=\iota^{i\lambda_{i}}nq-\Sigma_{i=1}n\frac{\prime\iota-2i+1}{4}\lambda i<jq(z),\lambda>$ ,
,
$<_{\sim} \sim.\lambda>=\sum_{i=1}\approx\cdot\lambda?i$ . $j(\approx)=(\approx_{n}. \ldots.\approx_{1})$ .
$Pr’()of$. $\sqrt[\prime]{}B$ $B$ $\mathcal{F}_{B}^{)}(rl_{u}^{\mathrm{S}}$ $(;<\tau_{1}^{\lambda}>)\rangle=(\mathrm{h}x_{\mathrm{t}\iota}(<\pi^{\lambda}>)_{\Gamma}^{]^{\sim^{9}}}(1:<\pi^{\lambda}>)$
, 1
Theorem 1 $\lambda\in\Lambda_{n}$
$\vee^{J}’(_{J;}\mathcal{T}^{\lambda}\sim)\sim=$ $(-1)^{\Sigma_{i=}^{\mathfrak{n}}i}1 \lambda_{i}-q\mathrm{I}\prod_{=}^{\mathrm{t}}\Sigma_{i\mathrm{t}}^{n}\frac{\eta-^{\underline{\mathrm{o}}_{?+1}}}{4}\lambda_{i}i\gamma 1\frac{1-q^{-1}}{1-q^{-i}}\leq i<j\prod_{\iota\leq n}‘\frac{\mathit{1}^{-j}\wedge-\mathrm{r}^{\sim_{i}}\mathit{1}^{arrow}-\frac{1}{}}{(\mathit{1}^{4}\sim_{j}+q^{i}arrow}\vee\underline’$
$\mathrm{x}\sum_{\sigma\in_{\mathrm{L}}9_{n}}\sigma(q^{<,\lambda>}\prod_{\leq}-\frac{(\mathit{1}^{\approx j}+(\mathit{1}z\mathrm{j}-\frac{1}{\underline{)}}}{Cj^{arrow-}qarrow\uparrow}\wedge\cdot)1\leq i<jn\sim i\wedge.$
’
\mbox{\boldmath $\sigma$}\in S7 $\sim-=(\approx_{1\cdots\cdot\cdot\sim\eta}\wedge)$ $\sigma(\approx)=(\approx_{\sigma}(\iota), \ldots.\approx_{\sigma \mathrm{t}n}))$ .
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$Rc- mar\cdot k$.
$4c^{1(\tau_{\mathrm{I}^{\backslash }}^{J}} \backslash \cdot\sim\sim)=(-1)^{\gamma \mathrm{t}\iota)}\lambda+|\lambda|\frac{f7(\backslash )}{-\prime\prime}q-\frac{\prime\}-1}{1}.|\lambda|(1-q-.\underline{\mathrm{l}}-)^{\gamma}\prime\prime’,\frac{|\{(\lambda-(||)(j-\frac{1}{- y})}{\mathit{1}l,1((\mathit{1}^{-\iota})}$
.
$\cross\prod_{1\leq:<j\leq n}\sim\frac{(\mathit{1}^{\simeq_{i}}-(\mathit{1}^{\vee\prime}\sim-\frac{1}{-)}}{c_{j^{\sim j}}+\prime \mathit{1}^{i}}\approx.p\lambda(q^{arrow \mathrm{I}\cdot,\iota}.\ldots..q : -q.\frac{1}{\underline{)}}’-)$
.
$Prc)of\cdot$. $\backslash =(\backslash 1, \ldots.\mathrm{t}_{n})\in\{(\lambda_{0}^{\cross}/\perp\backslash ’(k\cross))^{\Lambda}\}^{r\iota}$ , $\backslash j$ $\backslash ^{*}(T)=-1$ $\lambda^{\cross}$
, $\backslash i(0)=0$ .
$L(J_{\backslash }^{\cdot}$
.
$\backslash \backslash \cdot.5^{\cdot})$ $=$ $L(.\iota\cdot:\backslash :\sim. )$
(1.7)
$=$ $. \int_{I\backslash }.\prod_{i=1}^{\iota}|(1_{j(}k\cdot f)|^{s_{j}}\backslash i(\mathrm{d}_{j}(k\cdot.\iota\cdot))dk$
, :
$L\langle_{X_{\backslash }\backslash :}.s\cdot$ ) $= \sum\backslash (u)\mathrm{u},\cdot(llt\prime nX)$ , $\backslash (1‘)=i=\prod_{1}^{l}\backslash i(\prime \mathrm{T}\mathrm{I}’(1\iota 1+\cdots \mathrm{t}ti)$.
$\backslash j(\tau|)=(-1)^{\epsilon_{\mathrm{x}i}}$ $e_{\backslash i}\in\{1). 1\}$ y $s_{i}^{11)}=. \mathrm{s}_{j}+\theta_{\backslash i}\frac{\gamma_{1}^{-}\sqrt{-1}}{1_{0)}\mathrm{g}q}$ , (1.2)
$.\mathrm{s}^{(\lambda)}$ \approx - $\approx(\})$ , $\approx_{j}=\approx i+\sum^{\gamma}(\iota).c_{\mathrm{x}.j}j=l)\frac{\gamma_{1}\sqrt{-1}}{\log_{Cj}}.\cdot$ ,
$L(.’\cdot: \backslash \backslash \cdot\sim)=\omega(_{1_{\backslash }}\wedge.\cdot..\mathrm{b}.)(\backslash )=_{4\iota}’(.1’\backslash \cdot\vee)\sim(\backslash )$
(1.4) $L(.\iota:\backslash \backslash \approx)$ , . s- $\approx-$
, $\sigma\in S_{r1}$ $\backslash$ $\triangleright\vee’(.\}:\sigma(_{-}\wedge \mathrm{t}\backslash )))=L(.\iota\cdot:1’: \sigma(^{\sim}-))$
. $\mathrm{t}$ ’ $\sigma(\backslash )$ . , \mbox{\boldmath $\sigma$}\in S7’
$L(.l\cdot:\sigma(\backslash ):\sigma(_{\sim}\wedge))=f_{\backslash }.(\sigma:.\sim)\vee L(.\iota\cdot:\backslash \backslash \cdot..)\sim$
(1.8) $f_{\mathrm{Y}}( \sigma;\sim\wedge)=\prod,‘\frac{(-1)^{\Sigma..\Sigma_{r}}r\geq\sigma \mathrm{t}j\mathrm{I}^{\xi}\searrow\prime qarrow\sigma\sim \mathrm{t}.’)-(-1).\geq\sigma(_{?}|.\backslash rq^{-\sigma \mathrm{t}?|}\prime\wedge.-\frac{1}{-)}}{(-1)^{\Sigma_{\geq}}|\overline{(}j-\sim j-(\backslash \prime-1)^{\Sigma_{\geq}}|j\mathrm{g}\backslash ?\cdot \mathrm{i}(\mathit{1}^{\wedge}-\frac{1}{\underline{)}}}i<j.\cdot.$ .
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$arrow)^{\gamma l}$
(1.9) $F(\sigma, \approx)=Di\zeta\iota.q(f_{\lambda}(\sigma:\sim\wedge))_{\backslash },$ $A4=(\backslash (tl))_{\backslash \cdot\tau l},$ $\sigma_{-}4=(\sigma(\backslash )(u\rangle)_{\searrow.u}$
,
(1.1 $()$ ) $\wedge 4(.\ _{u}^{\wedge}’-(.l\cdot))_{\mathrm{t}\mathit{4}}=F_{(}’\sigma:\sim.)^{-}1\sigma\wedge 4(_{d^{1^{\sigma}},}y(_{l’}))_{u}(\simeq)$.
. (1.6) $\backslash$ $\sigma(\backslash )$
. 1
Theorem 2 $\Psi_{-,-}(.\iota\cdot)=.\cdot,(x:\sim\wedge)/\ ^{1(1_{\gamma?\backslash })}\sim\sim$ . $\mathcal{H}(C_{\tau}’$ . K $\rangle$ -
:
$\wedge$ : $6^{\neg}(K\backslash X)$ $arrow\sim$ $\mathbb{C}[q^{\pm}. \ldots.q^{\pm}’\approx_{1}’,1]^{S}n$
$\backslash \hat{r}$
$\mapsto$ $r^{\eta(_{\sim}} \wedge\wedge)=\int 1^{-}(_{X\dot{\mathrm{I}}}\hat{Y}’\Psi(-.\mathrm{r}^{-1})(l_{I}$.
, ( ) $\mathcal{H}$ ( $G$ . K)- , $dx \text{ }.\int_{i\cdot 1_{n}},dJ^{\cdot}=1$
$X$ $G$ - . . $6^{\neg}(K\backslash X)$ $2^{r\iota}$ $\mathcal{H}(G.K)-$ .
$Pr\cdot oof\cdot$.
$\wedge$ : $S(K\backslash X)$ $arrow$ $\mathbb{C}(q^{\pm}- 1q-\rangle’.\ldots.\pm\sim_{\mathrm{n}}$
$Y\neg$ – $\hat{\varphi}(_{\sim}^{\sim})=\int_{\wedge}\mathrm{x}^{r}\varphi\langle.x)\Psi-\wedge(_{1)r}.\cdot-\iota l.\iota\cdot$ .
$\mathcal{H}$ ( $C_{\tau}’$ . K)- [H1] . 1 $\mathbb{C}[q^{\pm}-1. \ldots.q^{\pm}-\sim\}\iota]\cdot \mathrm{s}\cdot\}$ ‘
I
2 , .
Tlieorem 3 Plancherel $Fo7^{\cdot}mvtla$
$a^{*}= \{\sqrt{-1}(\mathbb{R}/\frac{\underline{)}_{\pi}}{1()\mathrm{g}(j}\mathbb{Z})\}^{r\iota}$ , $a^{*}$ $d_{l}t(_{\sim}^{\sim})$ :
$(l_{l^{p}}(_{\sim}^{\sim})= \frac{1}{r7!}\prod_{i=1}^{n}\frac{1-(-(\mathit{1}^{-.\frac{\mathrm{J}}{\underline{9}}})^{i}}{1+(\mathit{1}^{-\frac{1}{\underline{)}}}}.\frac{rl_{\sim}^{\sim}}{|C(_{\sim}^{\sim}\rangle|\mathit{2}}.$.
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, ($l_{\sim}^{\sim}$ $d_{\sim}^{\sim}=1$ $a^{*}$ Haar
($.(_{\sim}^{-})= \prod_{\mathrm{l}\leq j<j\leq;l}\wedge\frac{(\mathit{1}^{:_{i}}+q^{=_{J}-}\frac{1}{\wedge)}}{q^{\sim f}-_{\mathit{1}^{\vee}}\dot{|}}‘\wedge.\cdot$
. , Y\acute \neg . $\in S(K\backslash x)$ :
$/\iota.-\iota\hat{\gamma}(x)\overline{\iota’(.\mathrm{t}\cdot)}(l_{1=}.\cdot./\mathrm{Q}^{*}.\mathrm{Y}’\backslash \neg(^{\sim}\sim)_{\overline{1_{-}^{\wedge}’}}(_{\sim}\sim)dl^{((^{\sim}}\vee)$ .
Tlieorein 4 $i.n\uparrow_{\mathit{1}}|ersi,(Jr|.for7n,\{ll(l$,
$\mathrm{Y}’\wedge\in S(K\backslash X)$ :
$\mathrm{Y}\mathit{2}(x)=(-1)\{\prime \mathrm{t}+1\mathrm{I}^{(}\iota_{\mathrm{e}\mathrm{t}}\mathrm{J}^{\cdot}\mathit{1}0^{*}.f\wedge(\sim)\Psi_{\sim}\wedge(\mathrm{I}\mathrm{Y}’l^{l}(_{\sim}^{\sim}\wedge d)\wedge$ $(\forall.\iota\cdot\in^{\mathrm{x}_{)}}$ .
Theorem 2 Theoreni 1 .
Theorem 5 $\{L(x:\backslash :;)$ $|\backslash \in\{(\lambda_{0^{\cross}}/-\backslash ^{-}(\lambda^{\cross}))^{\Lambda}\}^{r1}\}$ $C^{i\mathrm{X}}(K\backslash X)$ $\mathcal{H}(G.K)-$
.
, , $\wedge\backslash \iota_{\mathrm{a}\mathrm{C}}\mathrm{d}\mathrm{o}\mathrm{n}\mathrm{a}\mathrm{l}\mathrm{d}[\mathrm{A}\backslash \mathrm{I}]$ .
$\lambda\in.\mathrm{t}_{tt}$
$.l$
$| \lambda|=\sum_{i=1}\lambda_{i}$ . $n( \lambda)=\sum_{i=1}(i-1)\lambda_{\mathrm{i}}$ .
. $ttt\in \mathrm{N}$ $\mathit{1}l,$ }
( 1.11)





$\Lambda_{m}^{+}\ni\lambda-(\lambda_{1}, \ldots, \lambda_{m}.0, \ldots.0)\in\Lambda_{n}^{+}$





$\lambda\supset l^{l}\Leftrightarrow^{\mathrm{e}\mathrm{f}}\mathrm{t}\iota\lambda_{j}\geq l^{l_{i}}$ $\forall\dot{\uparrow}\backslash \cdot$
$\lambda\cap\mu=\nu$, with $\nu_{i}=1\mathrm{n}\mathrm{i}11\{\lambda i, \mu_{i}\}$ ;
${}^{t}\lambda \in\bigcup_{7?\in \mathrm{I}\mathfrak{s}}\Lambda n$ . with ${}^{t}\lambda_{f}..=\#\{j|\lambda_{j}\geq i\}$
. $\lambda\in_{\mathit{1}}\backslash _{\gamma l}$ , $x_{\mathrm{t}}$ . $\ldots,$ $x_{n}$ $t$ $R_{\lambda}(X_{\backslash }t)$ Hall-Littlewood $P_{\lambda}(x, t)$
:
$R_{\lambda}(x_{\backslash }.t)=R \lambda(_{X}\iota, \ldots, X_{n}.; t)=\sigma\in\sum_{\gamma\iota}\sigma 6^{\neg}(x_{1n}^{\lambda_{1}\ldots\lambda_{n}}X\prod 1\leq i<j\leq n\frac{x_{i}-tX_{j}}{x_{i}-x_{j}})$ ;
(112)
$P_{\lambda}(X: \dagger)=P\lambda(x_{1}.\ldots..\iota.:nt)=\frac{(1-t)^{n}}{w_{\lambda}^{(_{7l}\rangle}(t)}R_{\lambda(x\cdot t)}j:_{1}\cdots\cdot\cdot n\backslash \cdot$ :
$r\iota$ $S_{t}$, $\{x_{1\cdot\cdots\cdot r}x,\}$ .
$\{P_{\lambda}(X_{\backslash }^{\cdot}tc)|\lambda\in \mathit{1}\mathrm{t}_{r\iota}^{+}\}$ $\mathbb{Z}[t][x_{\iota}\ldots..x_{n}]^{S}n$ $\mathbb{Z}[t]$- , $\{P_{\lambda(}x_{\backslash }t)|\lambda\in\Lambda_{n}\}$ $\mathbb{Z}[t][x_{1}^{\pm 1\ldots.1}.x_{n}^{\pm}]^{6}n$
Z[t]- . , $\lambda.l‘.l\text{ }\in_{\mathit{1}}\iota_{\eta}+$ $f_{/’\cdot,\text{ }^{}\lambda}(t)(\in \mathbb{Z}[t])$
(113) $P_{l}‘(X_{\backslash }^{\cdot}t)P(Xl \text{ }\backslash \cdot t.)=\sum_{\lambda\epsilon\Lambda n}f_{\mu}^{\lambda}.\nu(t)P\lambda(X_{\backslash }^{\cdot}t\rangle$
.
$f_{\mu,\nu}^{\lambda}(t)=0$ unless $|\lambda|=|\mu|+|\nu|$ and $\lambda\supset\mu.\nu$ .
$([_{\perp}\backslash \mathrm{I}. \mathrm{I}\mathrm{I}\mathrm{I}_{-\S}3])$ . $.\iota/\mathrm{t}\cdot\ldots..\cdot\iota/_{r}$ $t$ $P_{\lambda//},(.y:\dagger))$ shape $(\mathrm{I}^{\mathrm{i}}\cdot \lambda)$ of length $\gamma$ . $\mathrm{t}\mathrm{a}\iota$) $\mathrm{l}\mathrm{c}\dot{\mathrm{e}}\mathrm{l}\mathrm{u}$
Z[t]-
(1.14) $P_{\lambda}(_{X.f_{7}}1 \cdots\cdot??\cdot./1\cdots.\mathit{1}\mathit{1}_{\Gamma}:\iota.. t)=\sum P_{\lambda//\prime}(!J\mathrm{t}\cdot\ldots..\mathrm{t}/r:t)P_{l},(\mathrm{y}_{\mathrm{l}}. \ldots, x_{m} : t)$ .
\mu \epsilon \mbox{\boldmath $\lambda$}
.
$P_{\lambda//\iota}(.y:t)=0$ unless $0\leq{}^{t}\lambda_{i^{-}}t\mu i\leq r$
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$1 \leq i\leq r\iota 1\leq j\prod_{\prime,\leq r}\frac{1-t.r_{i/}\iota_{j}}{1-x_{i}y_{j}}=\sum_{\cap\lambda\in.\mathrm{t}^{+}\Lambda mr}b_{\lambda(t)P()(y,y}\lambda X_{1}$
. $\ldots,$ $x_{m}$ ; $tP\lambda.1\cdots,$ $.r:t$ )$+\cdot$
$([_{\perp}\backslash \prime \mathrm{I}, \mathrm{I}\mathrm{I}\mathrm{I}-(4.4)])$ . $P_{\lambda}(.\iota\cdot:0)$ . $\lambda\in A\mathrm{t}_{\gamma}^{+}|$ $S$- ,




$I_{1_{\lambda\mu}}\vee(t)=0$ unless $\lambda\geq\ell\iota$ and $|\lambda|=|\mu|$
$([\mathrm{h}\iota,\mathrm{I}\mathrm{I}\mathrm{I}.86]. [\mathrm{L}\mathrm{S}])$ .
$f_{\mu\nu}^{\lambda}(t).P\lambda/\mu(.y;t).I1_{\lambda}/((’)t$ $[\perp\backslash \mathrm{I}]$ . $[\mathrm{L}\mathrm{S}]$
.
$(1.1/)\neg$ $\Psi(\pi^{\lambda} ; \sim)\sim=(-1)^{n\mathrm{t}}\lambda)+|\lambda|q\frac{n(\lambda)}{\circ,-}-\frac{n-1}{4}|\lambda|,\frac{u_{\lambda}^{(n)}1(-(\lrcorner^{-}\frac{1}{\underline{\mathrm{o}}})}{\iota\iota_{\gamma\prime}(-q^{-\frac{1}{\underline{9}}})}P_{\lambda}(q^{\approx}1. \ldots,arrow q\sim-q-\hslash:\frac{1}{\underline{\eta}})$
.
Proot Of Theorem 3. $\lambda\in_{\mathit{1}}1_{n}$ [Hl. (2.3)]
(1.18) $\mathit{1}’(I1^{\vee}\cdot\pi)\lambda \mathrm{d}=\int \mathrm{e}\mathrm{f}d.r\mathrm{A}’\cdot\pi\lambda=q^{\frac{n-1}{\underline{0}}|\lambda|-}\mathrm{y}\mathit{1}(\lambda)_{\frac{u_{tl}^{1}(-(\mathit{1}^{-}\sim\prime)\underline{\downarrow}}{\{(\lambda(-c_{\mathit{1}}-\frac{1}{-^{J}})}},.\cdot$
, $(\mathfrak{s}\iota)$ $\mathrm{t}\iota_{\lambda}’(f)=l\iota_{\lambda}^{(l)}’(rt)$ . $\lambda^{(1}=^{\mathrm{e}\mathrm{f}}(-\lambda_{n\cdot\cdots\cdot 1}-\lambda)\in$
$\Lambda_{r?}$
$\iota’(I_{1}^{\vee,-\lambda}\pi)=\{’(I_{1^{\vee}\cdot\pi}\lambda)$
. $\lambda\in\Lambda_{n}$ , $I\iota’\cdot\pi-\lambda$ Y^\mbox{\boldmath $\lambda$} .




. $t\in \mathbb{Z}$ $\lambda+f=(\lambda_{\rceil}.+t. \ldots.\lambda_{\iota},+t)$ ,
$\mathrm{t}.(I^{-\lambda+}\iota\cdot\tau|)t=\iota\cdot(I\mathrm{t}-. \overline{\prime \mathfrak{l}}\lambda)$ . $\vee^{\neg}\lambda^{\wedge}+t(\sim\sim)=q\mathrm{Y}^{\wedge}’\lambda(^{\sim}\dagger(_{-}^{\sim_{1}}+\cdots--_{n}\}\wedge\sim)$
$\lambda.l^{\mathit{1}}\in_{A}1_{l}^{+}$,
.
$<R_{\lambda},$ $R_{\mu}>=. \int \mathfrak{a}^{*}\mu\lambda(_{\sim}\sim)\overline{R}.(R\approx)\frac{d_{\sim}^{\sim}}{|r\cdot(\approx)|^{2}}$
. $|c(_{\sim}^{\sim})|^{2}$ Sn-
$. \frac{R_{\lambda}(_{\sim}\wedge)}{|_{C(_{\sim}^{\sim}})|^{2}}$. $=$ $\sum_{\sigma\in 6_{n}}\sigma(q^{<\lambda^{\sim}}.arrow>\prod_{<ij}\frac{1-q^{\approx_{\mathrm{i}}}-\mathrm{s}\mathrm{j}}{1+q^{\sim---\frac{1}{\underline{}}}arrow j\prime j}.\mathrm{I}$
$=$ $\sum_{\sigma}\sigma(q^{<\lambda_{-}^{\sim>}}.\prod(1-q^{\prime--r})\sum_{\mathit{7}\geq \mathfrak{c})}(-q^{-}\frac{\mathrm{i}}{-)})’\cdot\cdot(arrow.\mathrm{i}-arrow j<j\sim i\wedge.\cdot-.j)\mathrm{I}q’$ .
$\frac{R_{\lambda}(_{\mathcal{Z})}}{|c\cdot(^{\sim}\vee)|^{2}}=\sum_{b\in B}c\cdot b\sigma\in s\sum\sigma(qarrow n<\lambda+b,->)$
. ,
$B= \{\sum_{i<j}m_{jj}ejj|_{l7}\iota ij\in \mathrm{N}\cup\{0\}\}$ ,
(e $i$ $=1$ , $i$ $=-1_{\text{ }}$ $=0$ ,V )
$(.b\in \mathbb{R}$. $(.0=1$ $((\mathrm{J}=(0\ldots..0)\in B)$
. $-$ , [$\perp\backslash \mathrm{I}.$ I-\S 6. III-fi6]




$d_{\nu}\in \mathbb{C}$ , $cl_{\mu}=\# s_{r\mathrm{z}}^{\mu}$ $(s_{\gamma}^{\mu_{l}^{\mathrm{d}}}=^{\mathrm{e}}\{\sigma\in s_{n}|\sigma(\mu)=\ell \mathrm{f}\iota\})$
.
$<R_{\lambda},$
$R_{\mu}>= \frac{1l’\lambda(-q^{-}\frac{1}{\underline{\mathrm{o}}})}{(1+(\mathit{1}^{-\frac{1}{}})n}\underline,b\in B\sum_{\text{ }}\iota \text{ }\leq\iota\mu,|_{l\text{ }1}\sum_{\mathrm{t}^{+_{\iota}}\in.7=}c_{b}|lr|\overline{\mathrm{r}l}\sum_{\in 6^{\gamma}}\nu\sigma,\tau,1^{\cdot}/\mathrm{Q}^{*}.q<\sigma(\lambda+b),\wedge.>+<\mathcal{T}\nu.-\wedge\vee>_{d_{\sim}}\wedge$
. $<R_{\lambda},$ $R_{\mu}>\neq 0$ $\lambda\leq\mu$ . $-$
$<R_{l’}.R_{\lambda}>=\overline{<R_{\lambda}.R_{l’}>}$
, $\lambda\neq l\text{ }$ $<R_{\lambda}.R_{\mu}>=0$ .
$<R_{\lambda}.R_{\lambda}>= \frac{l\iota!1\iota 1\lambda(-c\mathit{1}^{-\frac{1}{\underline{)}}})}{(1+q-\frac{1}{\underline{?}})^{n}}$
.
, $d_{l^{l}}(_{\sim}^{\sim})$ $(1.18).(1.2\circ)$ (1.19) . I






\S 2 local desities
, $lt\iota$ . $n\in \mathrm{N}$ . $ll>lll$ .
$\lrcorner 1_{n}’=\{x\in GL_{n}(k)|x^{*}=.r\}$ . $-\mathrm{x}_{r\iota}^{\vee}(\mathcal{O})=X_{n}\cap \mathrm{A}1I_{n}.(o)$ , $I1_{71}^{\vee}=GL_{n}(\mathrm{t}))$
, $X_{m}.X_{ln}(\mathcal{O}),$ $I^{\vee}\mathrm{t}m$ . $\mathfrak{p}=\pi O$ .
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$-\backslash _{d(y}^{\tau},$ $X)=\neq\{\mathrm{t})\in\wedge 1I’(o/\mathfrak{p}^{d})|\cdot \mathrm{t}^{fI}..1^{f}*rn,ny\equiv(1\mathrm{n}\mathrm{o}\mathrm{d}\mathfrak{p}^{d})\}$ ;
$\mathrm{A}\mathrm{Y}^{\vee pr}(dy, x)=\neq\{\iota!\inarrow\dagger I_{rn,rl}’(O/\mathfrak{p}d)|(_{\text{ }}’=(1_{7n}0)\overline{\cdot \mathrm{t}\prime}(\exists^{\sim}.I^{f}\in I\iota_{n})’, \cdot 1’x\mathit{1}^{t^{*}}\equiv y(1\mathrm{n}\mathrm{o}\mathrm{d}\mathfrak{p}^{d})\}$ .
$x’\in I1_{n}^{\vee}\cdot x$ , $y’\in I_{1_{n}}^{-}\cdot yl$ , $l^{\iota}(.y’’.X)=\mu(y.x),$ $l^{l^{pr}()=\mu}y’.x\prime pr(.y.X)$
.
\S 1 . ([H1,\S 2 Theoreni]) ,
. .
/,;
Lennna 2.1 \xi \in ,
$\omega(\pi^{\xi} : s_{\mathrm{t}}.. .... .5_{7r\}}^{\cdot}.0. \ldots.0)$
$=c_{n.m} \sum_{+\lambda\in 1\mathrm{t}m}\frac{\mu^{pr}(T^{\lambda}\backslash r_{1})\epsilon}{\iota 1_{m}^{1}(\lambda)}$
. q-n(\mbox{\boldmath $\lambda$})\dashv l\mbox{\boldmath $\lambda$} $(\pi^{\lambda};S1, \ldots, sm)$
$=c_{\mathrm{n},m}i= \prod_{1}^{\gamma\prime\iota}(1-q-2s_{i^{-\cdots-2}}S7’\iota^{-}\mathrm{n}+i-1)\sum_{\Lambda^{+}\lambda\epsilon m}\frac{\mu(\pi^{\lambda}.\pi^{\xi})}{uf(m\lambda)}\cdot q^{-}-\frac{1}{2}|\lambda|(n\mathrm{t}\lambda)\lambda s_{m}\omega\pi:s1\cdots..)$ .
$c_{\nu t.\}},=. \frac{\mathrm{t}l_{7\prime l}((\mathit{1}^{-})1\iota\iota_{n}-\gamma n((\mathit{1}-1)}{1l_{7}’(\iota q^{-1})}1’$ ;
$1\mathit{1}_{rr}’(\downarrow\lambda)=u_{\lambda}^{(m)}|(-q^{-\frac{\iota}{\underline{9}}})$ for $\lambda\in\Lambda_{m}^{+}$ .
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Theorem 6 $\xi\in\Lambda_{n}^{+}$ , \mbox{\boldmath $\lambda$}\in ,
$l^{t^{/)\prime}(}. \pi^{\lambda},\prime \mathrm{T}\epsilon)=(-1)\gamma\}(_{\backslash }^{\zeta})+’\downarrow(\lambda)+(t"-\prime l+1)|\epsilon|+|\lambda|q\frac{1}{\prime-)}("(\epsilon\}+\gamma\}(\lambda)+(’)1-r’+1)|\xi|)\cross 1l_{\uparrow\iota}’(\xi)$
$\cross\sum_{l\mu_{\backslash }\text{ }^{}\prime}\{(-1)^{\prime l}\mathrm{t}\iota \text{ })+|\nu|q\frac{n(\nu)}{}-\underline,f_{\mu}.\lambda(-q-.\frac{1}{\underline{)}}\nu),\frac{\}_{)_{\mathrm{t}^{\text{ }}}}(-(\mathit{1}^{-}\underline{\frac{1}{)}})}{l\iota_{\gamma\iota}-r’ l(\nu)}$
.
$\cross Pc\backslash /_{l^{l}((\mathit{1}}1$. $-\cdot-’$ .$\ldots.(-q.-’)^{rl-}\underline{\mathrm{l}}\underline{1}’?\iota-\downarrow\backslash \cdot-q^{-}.-,$$)\}\underline{1}$ .
$\sum_{\mu,\nu}’$ $l^{\iota.\iota \text{ }}$
$l^{l}\in_{A}\mathrm{t}_{\gamma\gamma}^{+},$ . $\mathcal{U}\in\Lambda_{YY\downarrow}+\cap A\mathrm{t}_{rl}+-m’\mu\subset\xi\cap\lambda,$ $\nu\subset\lambda$ . $|\lambda|=|l^{l|}+|\nu|,$ $\circ\leq^{t}\xi_{i}-{}^{t}\mu\dot{r}\leq ll-l’\iota(i\geq 1\wedge \mathrm{t}$
.
$Pr\mathrm{r})()f$. $\sim 1\cdots\eta\sim’ r\iota\sim,\sim$ $s_{1},$ $\ldots.s_{\gamma p}$, $\sim.\sim$- , $\approx_{1,l}(_{\mathit{7}}\iota)$. $\ldots,$ $.\langle_{\Omega}$ )$\wedge\vee$ .51, ..., .9rl\iota ’ $()$ , .... $0$
\tilde \tilde - .
$[_{\wedge}4]^{\mathrm{d}\mathrm{e}\mathrm{f}}=)\vee\iota(\pi^{\xi}\backslash \cdot S_{1:}\backslash \cdots., .\mathrm{s}_{Yr1}.(),$ $..., ())/\ ’(1in.\backslash \cdot\forall\iota\cdots\ldots \mathrm{s}_{r1},)$
2 $P_{\lambda}(_{\sim}^{\sim})=P_{\lambda(\mathrm{i}}q^{-\iota.\ldots.- \mathrm{t}1\iota}(j-_{\mathit{1}}‘-\sim\sim-\underline{1}, )$ ( $\lambda$ \in . ) ,
.
, $\mathrm{L}\mathrm{t}^{\tau}\mathrm{l}\mathrm{n}\mathrm{l}\mathrm{n}\mathrm{a}2.1$ Theorern 1 ,
(2.2)
$[_{\wedge}4]= \frac{c_{\mathrm{n},m}}{w_{m}(-q^{-\frac{1}{\underline{0}})}}\sum_{\lambda\in\wedge 1^{+}rl},\mu^{pr}(\pi^{\lambda}, \pi^{\backslash })(-1)\gamma l\mathrm{t}\lambda)+|\lambda|-\underline{n(}-\zeta.|\backslash -q\cdot$
,
$P_{\lambda}(_{\sim}\wedge)$ .
$-$ , Tlreorelll 1
$\omega(\pi^{\xi} ; s_{1}, \ldots, S_{\gamma}0\ldots., 0)n’=(-1)n\mathrm{t}\xi)+|_{\backslash }\zeta|q\frac{n\{\xi)}{-)}‘-\frac{n-1}{4}|\xi|(1-q-1)^{n_{\frac{\iota\iota:_{7\mathrm{t}}(\xi)}{1l^{1}(rlq^{-1})}}}\cross[B]\cross[P_{\xi}]_{\backslash }$
.
[ $P_{\backslash }c1^{\mathrm{t}1\mathrm{e}}=P_{\xi}$ (q-
$\mathrm{f}$ \sim lt $n$ )
$\ldots.$ . $q^{\mathrm{t}n1} arrow’\iota:\sim-q-\frac{\iota}{\prime)}.$ )
$=(-1)^{(}m-rl)|\xi|q^{\frac{\prime n-\prime\tau}{4}}|\xi|P_{\xi(}q\sim 1$ q–,n$q\wedge,$$\ldots,$ ,”$\frac{\iota+1}{4},$ $(-q \frac{1}{\underline{\prime y}})q\frac{n\iota+1}{4},$ $\ldots,$ $(-q^{\frac{1}{\underline{\prime)}})q^{\frac{\prime\prime\iota+1}{4}}}n-rll-1 ; \mathit{1}^{-}\frac{1}{\primearrow)})$






$\perp\leq i<j\prod_{r\leq l}\frac{1-q^{\simeq^{\mathrm{t}7\mathrm{t}\mathrm{I}(\mathrm{I}}}i--\prime jn-\frac{1}{}}{1+q^{arrow}?-\approx\dot{J}\sim(\eta!\mathrm{t}n)}\underline{"}$
$=$





$\prod_{1\leq j<j\leq\prime\prime)}\frac{1-q^{-i\cdot\prime}\wedge-\prime\sim\cdot\prime-^{\underline{1}}-}{1+qarrow\sim_{j}-\simeq j}\cross|?l<j\leq^{r\}}\prime 1\leq j\leq’\prod_{\prime}.\cdot.‘\frac{1-(-(\mathit{1})-\frac{1}{\underline{\gamma}}(\mathit{1}^{\wedge}arrow i.(-1)j-r\gamma\prime c\mathit{1}\frac{f\}1-- JJ+1}{4}}{1-\mathit{1}^{arrow i}-\cdot(-1)^{j}-mc_{\mathit{1}}\frac{\gamma’\iota--)\prime+\perp}{\mathrm{f}}}..\cdot$
$\cross,.\frac{u_{n-m}^{\{}(c^{-^{\iota}}\mathit{1})}{u_{r1}-\gamma n(-q-)-^{\underline{1}}\prime(1-q-\frac{1}{\prime-^{\mathrm{J}}})^{n-m}}$ .
2 ( $1\leq$. $i\leq\gamma\gamma\downarrow$ $m<j\leq tl$ ) (1.14) ,
:
$\mathfrak{l}’.\in\Lambda_{\gamma 1\mathrm{t}}\cap-\backslash \sum_{++,11}(--mq-\frac{\prime\prime\iota+1}{4})|\nu|b_{\nu}(-q^{-}\frac{1}{\underline{9}})P_{\nu}(\sim\wedge.)P_{\iota}.,(1$
. $-q^{-}.( \underline{\frac{1}{\tau_{)}}}\ldots.-q-\frac{1}{\underline{\prime r}})n-\prime ll-\iota.-q^{-\frac{1}{\underline{9}}})\backslash$
$=$ $\mathrm{k}_{\gamma\iota-}^{1}r’ l(-q^{-}\frac{\rceil}{}\underline,)\sum_{\backslash l\text{ }\in\Lambda_{\mathrm{n}}^{+}\cap \mathrm{t}\cdot n+-m}(-1)n\mathrm{t}\nu)+|\nu|q^{-\frac{n|l\prime)}{\underline{9}}-\frac{m+1}{4}}|\nu|\cross\frac{b_{\nu},(-(\mathit{1}-\frac{1}{\underline{9}})}{\mathrm{t}l_{\gamma x-}(_{\mathcal{U})}m}P_{\nu}(_{\sim}\wedge)$. :. 7.








.$-q.( \frac{1}{?,-}\ldots,-q^{\frac{1}{\underline{)}}}-\frac{m+1}{4}|\mu|.)n-\prime n-1-q-^{\underline{1}}:’-,$ $)$
$\cross\lambda\frac{\mathrm{y}^{-}}{\in.\backslash },+_{\gamma\iota}\mu f\lambda,\nu(-q^{-}.)\frac{1}{\underline{)}}P\lambda(\approx)$
$=(-1)^{n(} \backslash )+(m-\mathrm{n}+1)|^{c_{1,,+}}\backslash q-\zeta\underline{n}4\mathrm{L})\frac{tl1-\iota+1}{\circ,-},|\backslash c|_{C\mathrm{n}.m^{\frac{u_{l},(\xi)}{u_{m}(-q^{-\frac{1}{2})}}}}.$
’
(2.3)
$\cross\sum_{+\lambda\in- \mathrm{t}_{1\mathrm{t}}},q^{-}\frac{\prime\prime\iota+1}{4}|\lambda|P\lambda(_{\sim}^{\sim})\{_{\mu.\text{ }}\sum_{l}’(-1)^{\prime l(l}\text{ }\mathrm{I}+|l\text{ }|q-\frac{n(1’)}{9,\sim},\frac{l)_{\nu}(-(\mathit{1}^{-}\frac{\iota}{\underline{9}})}{\mathrm{t}l,771(_{l^{\text{ }}})}$
$\cross P\xi/\mu(1$ . $-( \mathit{1}^{\cdot}\frac{1}{}\underline, . \ldots.(-q.\frac{1}{2})^{n}-m-1.-\backslash q-^{\underline{1}}.-’)f_{\mu}\lambda,(-(\mathit{1}\nu.)\}-\frac{1}{\wedge)}$ .
$(2.3).(2.3)$ $P_{\lambda}(\approx)$ . I
Theorem 7 $\xi\in\Lambda_{7l}^{+}$ , \mbox{\boldmath $\lambda$}\in ,
$l^{l(T^{\lambda}.\Gamma^{\backslash })=}|| \zeta(-1)^{n(\xi})+n(\lambda)+(nl-r1+1)|\backslash |c+|\lambda|\frac{1}{\sim^{J}}q\cdot(\gamma l(\xi)+n(\lambda)+(’\}?-\prime l+1)|\xi|)\cross,\frac{\iota\iota,(\dagger\xi)}{1l_{||-|}\dagger\downarrow(-\mathrm{r}_{\mathit{1}}-\frac{\mathrm{J}}{-^{l}})}.$
.
$\cross\sum_{\nu l^{(}}’.\{(-1)^{(m)}n-|\nu|q-\frac{;\iota-\prime\}1}{\underline{9}}|l\text{ }|a_{l,r},(n\nu)f_{\mu}\lambda(\nu-q\frac{1}{9,\sim}-)$
$\cross P_{e}/\mu(1, -q^{\frac{1}{\primearrow)}}, \ldots, (\backslash -q^{\frac{1}{\underline{\mathrm{o}}}})\gamma\iota-m-1;-q-.\frac{1}{\sim)})\}$ ,
$\sum_{\mu_{\backslash }\nu}’$ $l^{l,l\text{ }}$
$l^{l\in\Lambda}m+$ . $U\in_{\mathit{1}\mathrm{t}^{+}}\prime \mathfrak{n}$ ’ $\mu\subset\xi\cap\lambda$ , $\nu\subseteq\lambda$ , $|\lambda|=|\mu|+|_{U}|$ . $0\leq^{t_{\xi_{il^{r_{i}\leq}}}}-^{t}n-m(i\geq 1)$
,
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$a_{\downarrow,m},(_{l\text{ }})=. \sum_{) ,\mathcal{T}\geq\nu_{\backslash }|_{\mathcal{T}||\nu}\vee=|}..,I_{1_{\tau\mu}}’(-q^{-\frac{1}{2}}.)\mathcal{T}=\mathrm{t}\tau_{1}\tau_{J})\in\cdot\backslash _{\eta l}+\mathrm{n}\Lambda+$
$\frac{((-1)^{(\gamma}l-\gamma n-1)\mathcal{T}1(\mathit{1}\frac{n-m}{2}\mathcal{T}_{1}+(-1)\prime 1-m(j^{\frac{?l-1}{2}(}-1)^{(n}-m-1)\tau t\mathit{1}\frac{n-\prime n}{}72)}{1+(-1)n-,\mathfrak{n}\frac{n\iota-\prime l}{\circ-}q},,\underline’\underline’$
($I1_{\tau\mu}^{\vee}(-q- \frac{1}{\underline{\tau_{)}}})$ $(l.lC)$ ).
Proof. . Lellllna $\underline{)}.1$ Theorem 1 , :
$, \frac{(_{r\iota.\prime\}1}}{u_{r\gamma t}(-(\mathit{1}^{-}\frac{1}{\underline{)}})}..\sum_{\lambda\in.\backslash +n\prime}(-1)^{n(}\lambda)+|\lambda|q\lambda r\tau 1)-$
$l^{l}(’\tau\lambda. \pi^{C})\backslash P\lambda(\approx)$
(2.4)
$= \prod_{=j1}^{nl}$ ( $1-q-2fl_{?}.-- \cdot..-\mathit{2}s_{m}-7\chi+i-\mathrm{l})-1^{\cdot}.\frac{\vee \mathrm{t}\prime’(_{T^{\xi}}\backslash s1\cdot.\cdots.s_{r}r10.,0)}{\omega(1_{m}.s_{\mathrm{l}\backslash }\ldots 9_{\gamma n})}...\cdots.$ .
TlleoreIll 6 [B] 2






$\prod_{1\leq i\leq\prime J1}\frac{1}{(1+Cj^{- i}-\frac{\prime\prime\iota+1}{4})-(1-(-1)^{r}\iota-r_{\mathit{1}}larrow i\prime+\frac{m--)n-1}{4})},‘$.
$=$ $\sum$ $P_{\tau}(q^{-1}, \ldots.q^{-1};\mathrm{t})\wedge-l\iota)P_{\tau}(-(\mathit{1}-\frac{n\iota+1}{4}. (-1)^{\prime\prime-}’\}1q^{\frac{f11--\prime\prime 1-\rfloor}{1}}.\backslash \cdot()) (b.\iota)(1.15))$
\tau \epsilon \sim A
$\backslash$
$=, \sum_{\underline{\circ}}\tau\in \mathrm{t}^{+_{n}}\cap 1^{+}[_{\tau\geq}\nu\in\wedge \mathrm{t}_{m,|=|\nu}^{+}\sim\nu|\mathcal{T}\sum_{1}I_{1_{\mathcal{T}}(}-,-q-\frac{1}{-)})P\text{ }\nu(^{\sim}l\mathrm{I}$
$($
$(-1)^{\mathrm{t}-r}n\gamma l)|\mathcal{T}|q^{\frac{\prime\prime\iota-\sim)n-\mathrm{J}}{4}}$.I
$((-1)^{(-}r \}\}\}l-1)\mathcal{T}1(\mathit{1}\frac{Jl-;1\prime}{-)}.\mathcal{T}1+(-1)\}|-\}l1(\mathit{1}’\frac{\prime l-f1}{-^{J}}.(-1)^{()}|1-\gamma’-\downarrow)\tau_{-(\mathit{1}}.,.-,\tau.-,)\underline{\prime\prime-\prime ll}$
$\cross\overline{1+(-1)\prime|-\prime|1_{(}.-\mathit{1}\underline{7\gamma 1-,1}\prime}$
$= \sum_{\text{ }l^{J}\in-\mathrm{t}}(-1)(\mathit{7}’-m)|\prime \text{ }|_{(}\mathit{1}\frac{||1-- l?-\prime 1}{4}.|\prime \text{ }|(\mathrm{t}_{l},,(’\}|)\mathit{1}\text{ }\cdot P_{\iota \text{ }}(\sim)\vee\cdot$
Tlteoreoo 6 ,
(2.4) $=(_{\gamma}.,.$ $\frac{u_{\gamma 1}^{1}(\xi)}{-^{\underline{1}}-^{\underline{1}}-)}$mmmm $.,(-1)’\}(\xi\}+("’-\mathit{7}\}+\iota_{\mathrm{I}|_{\backslash }^{\mathrm{t}}|.,.|^{\mathrm{c}}}q-arrow^{)}+\underline{-\mathrm{t}\iota+\lfloor}?1(^{\zeta}t|1-’\backslash |$
$1l_{\gamma\}}’$, $(-q$ .-$)$ ) $1l’;\mathfrak{j}-\gamma"(-q$
$\cross()\leq^{t}\xi i\mu\in,\cdot 1,\gamma-_{li^{+}}\sum_{|1,\leq\gamma\iota-r\}}q^{\frac{n+1}{4}1}’ P_{\backslash }\mu|(1c/\mu’-(\mathit{1}^{\cdot}-|.\frac{1}{\circ,-}\underline{1}(’. \ldots.-q^{\frac{1}{\underline{)}}})^{\gamma}1-’\}l-^{\iota.-}-q\backslash )P(\mu.-\vee)$
$\cross,,\text{ }\sum_{11}\in_{\wedge}\iota^{+},q^{\frac{n\iota-\underline{)}n-1}{4}|l\text{ }|1}.(-1)n-r’\iota)|_{\mathfrak{l}}\text{ }|\Gamma 1_{\iota,l\prime l},(\nu)P(\sim)\downarrow \text{ }\sim$
$=c_{n.m^{\frac{1l\prime_{n}(\xi)}{1l_{r\gamma}^{1}(t-q^{-\frac{1}{\underline{\mathrm{o}}}})\iota\iota_{r}-\gamma\gamma\prime(1-(\mathit{1}-\frac{1}{\underline{9}})}()^{\mathit{0}}}},-1 \{\xi)+(m-n+\iota)|\xi|q\frac{\mathrm{n}(_{\mathrm{t}}^{\zeta})}{\underline{\mathrm{o}}}+\frac{\prime\prime 1-\prime\iota+\iota}{\underline{)}}.|\xi|$
$\cross\sum_{\in\lambda \mathit{1}1,1}.P_{\lambda}+_{1}(^{\sim}\sim)\{\sum_{\mu.\nu}f_{\mu}^{\lambda}.\nu(-q\underline,)-\frac{1}{}q^{\frac{m+1}{4}}Pc/\mu(1$.$-q^{\frac{1}{\underline{9}}}. \ldots.(-q^{\frac{1}{\underline{)}}})\prime\prime|\mu|.\ell-\gamma\backslash :-\gamma l-1q^{-\frac{1}{-)}}.)$
$\cross q^{\frac{rn--\circ n-1}{4}|l\text{ }|}(-1)^{(}r\downarrow-\gamma l\mathrm{t})|\prime \text{ }|\Gamma\iota_{\gamma l},(n\iota)\iota \text{ }P(l\text{ }\sim\wedge)\}$ .
(2.4) $P_{\lambda}(_{\sim}\wedge\cdot)$ , . 1
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